Introduction
Si/Sil xGe, heterostructures on Si substrates are of great interest for device applications [1] . The lattice mismatch of 4.2% between Si and Ge is interlinked with strain in the Si1-Gex layers grown on Si (100) substrates. Strained silicon is made by epitaxial growth on relaxed Si1-xGex layers on Si (100). Biaxial, tensile strained Si on such virtual substrates shows a large enhancement of the electron mobility. On the other hand, improvement of the hole mobility is observed for uniaxially, compressively strained silicon [2] . Typical applications are high mobility metal oxide field effect transistors (MO SFET) and modulation doped FETs [3, 4] .
We investigate the strain state in patterned SiGe lines of various widths after strain relaxation by He ion implantation and annealing [5] . We expected that the relaxation in such patterned virtual substrates must be more pronounced in one direction of the stripe than the other, thereby opening a possibility for further enhancement of hole mobility.
We employed high-resolution x-ray diffraction to study the relaxation of strain and to assess the structural quality of a series of SiGe striped samples with varying stripe widths from 0.82 to 100 pm, patterned in [110] direction on a (100) substrate. We see that the strain in the stripes in the two orthogonal directions is different i.e. the crystal structure of the stripes is orthorhombic.
Strain relaxation by ion implantation
Initially a strained SiGe/Si (100) layer is deposited by CVD. The pseudomorphic SiGe layer is relaxed by He ion implantation into the Si (100) substrate followed by annealing which generates a narrow defect band of He bubbles beneath the SiGe/Si interface [7, 8] . This band provides a high density of dislocation loops as sources of misfit dislocations yielding, during annealing, efficient strain relaxation with low densities of threading dislocations [6, 7] . We recorded the reciprocal space maps around the (004) and (224) Bragg points in two orthogonal I 10) azimuths as shown in Fig. 1 . From the symmetric reflection, the lattice parameter perpendicular to the (001) diffracting planes can be calculated, as well as the tilt of the epilayers with respect to the substrate. From the asymmetric reflection we access additionally the lattice parameter parallel to the sample surface.
We must, however, emphasize here that the in homogeneity of the strain fields associated with the discreteness of the underlying misfit dislocations becomes increasingly important with decreasing degree of relaxation which could render our derivation of (average) strains from XRD peak positions doubtful [8] . 
